Simple Stress and Strain 
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in length AL* As long as the material behaves elastically, a large portion of the 
load-deflect ion diagram obtained from the test will be found to be linear, as shown 
in Fig. 1.2. 

Although Fig. 1.1 refers to axial tension, similar arguments should apply to 
compression, assuming that the test piece or a machine component is sufficiently 
rigid not to fail in buckling as a column. Hence, the general response implied by 
Fig. 1.2 is good for axial tension as well as compression. 

The elementary case described here has important design ramifications because 
it forms the basis for defining the one-dimensional Hooke’s law , widely used in stress 
calculations. This law states that the relationship between the stress and strain 
may be regarded as linear for the great majority of engineering materials. The 
axial stress , then, defined as the intensity of the force on a cross section A , follows 
directly from Fig. 1.1. 
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*The meanings of symbols and dimensional units involved are listed under “Symbols” at 
the end of each chapter. 




